Bone marrow resident and circulating progenitor cells in patients undergoing cardiac surgery.
Vascular trauma induced by surgical revascularization stimulates mobilization of hematopoietic and nonhematopoietic progenitor cells. However, it is not clear whether mobilized progenitors are functionally active and participate in peripheral homing. We have found no clinical studies available regarding the reaction of bone marrow to surgical revascularization. This was an observational prospective study of 76 patients undergoing elective coronary artery bypass graft surgery. Bone marrow aspirates and blood samples were collected at baseline, at the end of surgery, and 24 hours postoperatively (blood samples only). The CD34+, CD34+CD133+, and CD34+CXCR4+ progenitor cell counts, CXCR4+ mononuclear cell counts, and CXCR4 expression on CD34+ cells were measured by flow cytometry. Progenitor cell functions were studied in vitro by clonogenic and migration assays. In response to coronary revascularization there was mobilization of CD34+ progenitors, having increased migratory and clonogenic function. The CD34+CXCR4+ subsets and CXCR4 expression on CD34+ cells in peripheral blood increased significantly 24 hours postoperatively. The CXCR4 expression on mobilized progenitors at the end of surgery was independently related to baseline CXCR4 expression on bone marrow resident CD34+ cells and duration of cardiopulmonary bypass in a multivariate model. At the end of surgery there was a significant fall in the expression of CXCR4 on CD34+ bone marrow cells, suggesting egress into peripheral circulation of the most active CXCR4-expressing progenitors. Coronary artery bypass graft surgery is associated with bone marrow release of functionally active progenitor cells. Further studies are needed to verify whether mobilized progenitors participate in regeneration of injured tissues.